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(57)[ABSTRACT of the Disclosure] 



[M] [SUBJECT of the Invention] 

Mzkt$k(Dffl$fiffi18R$:$L$>1rZ> Radiation-exposure timing is judged under 

^Lt^sM^^^M^^f^yy^l monitoring the irradiation state of a radiation, 

WtL^ ^tidioT^M^S^^ the connection with a radiation generator is 

^^ltM^^fti^3£M^<5^£~C\ simplified or become unnecessary by altering 

1&Mf&^±^\itk<D^Wt%:Wi$& the operating state of a radiation photographing 

{tfoSV Mi^UfbL. JLo^cttll means by this, and the image-pick-up operation 

^MtWlMLtc^j^^i^^tit which synchronized with radiation exposure is 

-rSxV^/vWM^^fi^ enabled. 

JI#H~2>o Such a digital radiography apparatus is 

provided. 

[PROBLEM to be solved] 

ffi^fo\z.W£$ffi%ffiMlsXM In the radiation image-pick-up apparatus which 

^Sr#5^ltJlllg^^fi^*iV^ irradiates a radiation to a photographed object 
T N fr£0^fcIEfi£tbfcIl and acquires an image, the radiation 

&j&%^frbftZ>%tkt%k$k&L¥> photographing means 22 which is made of a 

J&22£, l&MBffiM&Wi&tfktti two-dimensional image sensor arranged the 

"t~5*J>& oJUJL JicDjfcttll form of a matrix, and radiation detection means 

^tti¥l*23£:, Sfffatfettl^tifc 23 more than the at least 1 which detects a 

IfckiWtfflffiftM&WWrir&ikki radiation-exposure state, the radiation-exposure 

^^lt^5^¥iJ»r¥S24^ timing judgment means 24 which judges said 

mt^lWr\^£tymti1&M^Mik radiation-exposure state which it detected, 

¥S©ftf1^ffi£^Hi""5&Il!J actuation control means 25 to alter the 

$'J^¥li:25t, MtHm~t&^k$: operating state of said radiation photographing 

ffiWLk^&fa^t&Wi&S&Wo means by said judgment, these are comprised. 

The radiation image-pick-up apparatus 
characterized by the above-mentioned. 
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[CLAIMS] 



[CLAIM 1] 

A radiation image-pick-up apparatus, in which in 
the radiation image-pick-up apparatus which 
irradiates a radiation to a photographed object 
and acquires an image, the radiation 
photographing means which is made of a 
two-dimensional image sensor arranged the 
form of a matrix, radiation detection means to 
detect a radiation-exposure state, the 
radiation-exposure timing judgment means 
which judges said radiation-exposure state 
which detected, actuation control means to alter 
the operating state of said radiation 
photographing means by said judgment, these 
means are comprised. 



[CLAIM 2] 

mUlfrHBffi.Mt'-J^^M A radiation image-pick-up apparatus of Claim 1 , 
^J&fi, mtilfrMffiMlttWifflzfc in which said radiation-exposure timing 
1&HffifflH(D$:T-r:'fo5b¥tlWiL judgment means alters the operating state of 
/c#'afi > mf£M$W)ffl'$l>^%kfc said radiation photographing means into an 
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«M, mtll&^j&Wi&^&^W}^ image data output possible state from an 

M&ftMfrbWiffiLy*--? image-pick-up state by said actuation control 

fcjj pJfg^fti^^M-f 5, Z.k% means, when it is judged that said 

^tti:1"5!f^^Il^fSic©^lt radiation-exposure state is the completion of 

^S^^fio radiation exposure. 

Umm] [CLAIM 3] 

w\t^1&^W$M$4Vsy ) $\ffl\ A radiation image-pick-up apparatus of Claim 1, 

¥^fi, mti1&^^Wt$L^%k?> in which said radiation-exposure timing 

SlflMKffi^ S5cl+*&fi8ltM*&^F judgment means alters the operating state of 

t^lWrLtc^Mn- BuiEI£!$!j¥© said radiation photographing means into an 

(CcM, mmLMtMI(fcWi$L^$kV>W} image-pick-up state from an image-pick-up 

f1^fii£^ ready state by said actuation means, when the 

^tfeflS^ESU j6£JHi8fi8#J#l operating state of said radiation photographing 

T^t^\iW\Ltc^M^^i, ftfJfEli means judges it as the time of a 

ib^J&^cM, mW&ffiflkWi^^ radiation-exposure start, when it is judged as 

|£cDlM1^il£, WL$t$k1f&frb the time of the radiation-exposure completion, 

H^7 srw -^ttl^3 "Iffi^ffi^^M the operating state of said radiation 

"t~2u ^b&W$tb~t&tR>$^UC photographing means is altered into an image 

SEtt©S^II8lifeSefio data output possible state from an 

image-pick-up state by said actuation means. 

[»5jtS4] [CLAIM 4] 

ib{ > ^t^^^ ) ^ l 9#x.§r^"t"S A radiation image-pick-up method, in which in 

WL&t^tt^^ltWtktfikWt&L^ the image-pick-up method of the radiation 

&%Wi&tc1fo%tMWi$L$&W<D$lt image-pick-up apparatus equipped with the 

flfc^f&MiSVvC radiation photographing means using the image 

1&M^<DfflMV\M£^M*~i~Z>ZLb sensor which requires a switching of operating 

Wcki^Mki^^^y^^^Wi state, radiation-exposure timing is judged under 

^ix^ioTffjfS^ttll^^ monitoring the irradiation state of a radiation, by 

altering the operating state of said radiation 

T?, lA^m^tmMLtcU^W] photographing means by this, the 

{^&fft£o^k&ffiWLk~t&WL$ image-pick-up operation which synchronized 

iHfltlfe;^ fe> with radiation exposure is performed. 

[fit^l5] [CLAIMS] 



8/21/2003 



5/47 



(C) DERWENT 



JP11-151233-A 



[l] MIWfi(i3)li, 

m%mMMtf?> (14) frb<Dit 
[2] mnmm^®(25)\^i& 

jfcff-i§-(5l)&gfi1-5^ #C*T 
i»»ft¥S(22)&»fc»fm# 

g(i3)WI^7ttf(5 

[3] JSd*iHS!l^¥S(13)tt, 
j£Slffi|$I#& (25) A»P)©JRife!P 
ffi3£T{t#(55)*tfe*q-*-5£, 
JfeStJjftjlSiO J:9*fe#tj» (11) SrSfe 

[4] ^aW^¥^(13)H, 

( is) frb<o mjj 



THOMSON 

-H^j" 1 " 11 " «« 

DERWENT 

A radiation image-pick-up method, in which 
radiation control means to control irradiation of 
a radiation, the radiation photographing means 
which is made of a two-dimensional image 
sensor arranged the form of a matrix, radiation 
detection means to detect a radiation-exposure 
state, the radiation-exposure timing judgment 
means which judges said radiation-exposure 
state which detected, actuation control means 
to alter the operating state of said radiation 
photographing means by said judgment, in the 
image-pick-up method of a radiation 
image-pick-up apparatus of comprising these 
means at least, it has the following steps. 

[1] 

Radiation control means (13) will transmit an 
image-pick-up request signal (51) to actuation 
control means (25), if signal (50) from a 
radiation-exposure button (14) is detected. 
[2] 

If actuation control means (25) receives the 
image-pick-up request signal (51) from the 
radiation control means (13), the imaging 
preparation-completion signal (55) is 
transmitted to radiation control means (13) at 
the same time it makes radiation 
photographing-means (22) move to the imaging 
operation. 
[3] 

Radiation control means (13) will radiate 
radiation (11) from a radiation source 10, if the 
image-pick-up preparation-completion signal 
(55) from actuation control means (25) is 
detected. 
[4] 

As for radiation control means (13), 
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integrating value of the output from a photo 
timer (15) reaches a threshold-value (fixed 
accumulation radiation dose), or passage of the 
radiation-exposure time beforehand set as 
radiation control means (13) completes 
irradiation of radiation (11). 
[5] 

A radiation-exposure timing judgment 
means (24) will judge it as what irradiation of 
radiation (11) completed, if the signal from 
radiation detection means (23) is less than a 
fixed threshold-value, a radiation-exposure 
completion detection signal (57) is outputted to 
actuation control means (25). 
[6] 

From a radiation-exposure timing judgment 
means (24), actuation control means (25) will 
complete an image-pick-up operation of a 
radiation photographing means (22), if a 
radiation-exposure completion detection signal 
(57) is received, it is made to move to an image 
data output possible state. 



[I»^I6] 

[i] 3£g©mas#KA§*Lfc 
(22) zmmmftM^mi 

[2] 

&tl$IM#^ ( 1 4) rtMb<zMf 



[CLAIM 6] 

A radiation image-pick-up method, in which in 
the radiation image-pick-up apparatus of Claim 
5, it has the following steps. 
[1] 

The time of the power source of an 
apparatus being switched on, or when the last 
image data after imaging is outputted, actuation 
control means (25) make a radiation 
photographing means (22) move to the imaging 
ready state. 
[2] 

Radiation control means (13) will radiate 
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¥a(25)»trai^i-5. 

[7] MM¥l£(25)fi,#C 
tlM#t^^^J»T¥l§:(2 

4) ^<b, &MMH7^^{f 



THOIVISON 

DERWENT 

radiation (11) from a radiation source (10), if 
signal (50) from a radiation-exposure button 
(14) is detected. 
[3] 

A radiation-exposure timing judgment 
means (24) will judge it as that by which 
irradiation of radiation (11) was started, if the 
signal from radiation detection means (23) 
exceeds a fixed threshold-value, the 
radiation-exposure start detection signal 56 is 
outputted to actuation control means (25). 
[4] 

From a radiation-exposure timing judgment 
means (24), actuation control means (25) will 
complete the image-pick-up ready state of a 
radiation photographing means (22), if a 
radiation-exposure start detection signal (56) is 
received, it is made to move to an 
image-pick-up state. 
[5] 

As for radiation control means (13), 
integrating value of the output from a photo 
timer (15) reaches a threshold-value (fixed 
accumulation radiation dose), or passage of the 
radiation-exposure time beforehand set as 
radiation control means (13) completes 
irradiation of radiation (11). 
[6] 

A radiation-exposure timing judgment 
means (24) will judge it as what irradiation of 
radiation (11) completed, if the signal from 
radiation detection means (23) is less than a 
fixed threshold-value, a radiation-exposure 
completion detection signal (57) is outputted to 
actuation control means (25). 
[7] 
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From a radiation-exposure timing judgment 
means (24), actuation control means (25) will 
complete an image-pick-up operation of a 
radiation photographing means (22), if a 
radiation-exposure completion detection signal 
(57) is received, it is made to move to an image 
data output possible state. 



[CLAIM 7] 

A radiation image-pick-up method, in which in 
the radiation image-pick-up method of Claim 5 
or 6, as for radiation control means (13), 
integrating value of the output from radiation 
detection means (23) reaches a threshold-value 
(fixed accumulation radiation dose), or passage 
of the radiation-exposure time beforehand set 
as radiation control means (13) completes 
irradiation of radiation (11 ). 



[DETAILED DESCRIPTION 
INVENTION] 



of the 



[0001] [0001] 

[IPJcDJII-SM [TECHNICAL FIELD of the Invention] 

#3B?)!fi* $ 2 £#{Cifrltij&&fl8 This invention irradiates a radiation to a 

ItU te¥#&SiBUfcjffcftiHl3fi photographed object, it is related with the 

S-ft^^ \/ >, t>*$>Z>tkM$kWW.$: radiation intensity distribution which permeated 

WLmrZMUgiWRVM&Xfe the photographed object, the image-pick-up 

KM~tZ>i><DXfo& 0 apparatus which acquires the so-called 

radiation image, and the image-pick-up method. 

[0002] [0002] 
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[PRIOR ART] 

^^fef^t^^ff.ttU M£t The method to irradiate a radiation to an object, 

®l$:%ZT&L1Zlfck$%k<D3&&ftl5 to detect the intensity distribution of the 

£r^tiiU ^Ikfe^^ttlllj^ radiation which permeated the object, and to 

SrffS^fifefi* acquire the radiation image of an object, 

tH4 J ^ESK^»f©i&-CJS:<— JK generally it utilizes widely by the field of an 

f^Jffi^tvO^o ^t^^i^^lt industrial non-destructive inspection or a 

JH®ft^#5fc«)©J^f$:W>iJR medical diagnosis. 

j^^fe-Ciftt)— JKW&^fifeWu The most general method by the concrete 

S5clti^ , T?S3fe4 , ^i"5V^fei^)S imaging method for acquiring the radiation 

"^7fete"(tt<{±, ±ii^!S)i:il image of an object, so-called" fluorescent 

^y>r/VA$r^a^^^i±-, #tttH screen" (or intensifying screen) and the silver 

£*t^4^£^LTRB#tU halide film which emit a fluorescence with a 

~C#cttH£r pJ^Tttc^^L, £1 radiation are combined, a radiation is irradiated 

1M.74si'J*±.\zWt$L$:Mf$Ltc through an object, a radiation is converted into a 

$L ^<D§§i^y y yW^fc^&SI visible light with a fluorescent screen, after 

L N pIII.1i[S:#5^feT?fe5o w forming a submarine on a silver halide film, the 

(DW^^&^^hfctzMW^M chemical treatment of this silver halide film is 

^f4V^^5T^n^ ^^"t: & carried out, it is the method of obtaining a visual 

9, tk&mz&mZtiZo image. 

The radiation image acquired by this imaging 
method is the so-called analog photography. 
It is used for a diagnosis, an inspection, etc. 

[0003] [0003] 

X, ikftt$tLXMJ^'&ikyti$$: Moreover, the computed radiography apparatus 

il^Lfc^— i/^^Vu^MW (it is henceforth described as CR apparatus) 

KMPirSEi") £r{£y^L7i^^fc: 0 :x which used the imaging plate (it is henceforth 

^-xyKyi/^^y'-r^MCW^ described as IP) which applied the 

CR^g<tffi^)M£ffl£tUiC#) photostimulable phosphor as a fluorescent 

TV^o tkM^M^^X^>X—7X material is also beginning to be used. 

Sj|H^ti/cIP(c, ^feu— if ¥£(D If visible lights, such as a red laser, perform 

pIl&^felCctoTZlJSfcSti^BS-fr^t secondary excitation to IP primarily excited by 

M^it^k^ttVf-titi^^^ti)^ radiation exposure, light-emission called a 

C>5o CRSMfi^^*^)feSr7fe® phosphorescence fluorescence will arise. 
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A radiation image is acquired because CR 
apparatus detects this light-emission by 
photosensors, such as a photomultiplier, it is the 
apparatus which outputs a visible light image to 
a photosensitive material, CRT, etc. based on 
this image data. 

Although CR apparatus is a digital apparatus, 
since the image formation process of the 
read-out by secondary excitation is needed, it is 
an indirect digital radiography apparatus. 
The reason called as it is indirect is that it 
cannot display the imaging image immediately 
like analog technology. 



[0004] 

MBBWtLX, USPS, 418, 3 
77, USP5, 396, 072, USPS, 
381, 014, USPS, 132, 539, 
USP4, 810, 88lWM^&fl 



[0004] 

On the other hand, recently, the technique 
which acquires a digital image using the 
photoelectric-conversion apparatus which 
arranged the form of lattice the pixel which is 
made of an optoelectric transducer very small 
as image-receiver means, a switching element, 
etc. is developed. 

It is considered as the radiography apparatus 
which laminated the fluorescent material on 
CCD or the 2-dimensional image sensor of an 
amorphous silicon, and USP5.41 8,377, 
USP5,396,072, USP5.381.014, USP5,132,539, 
and USP4,81 0,881 grade are disclosed. 
These imaging apparatus can display the 
acquired image data immediately, and can call it 
a direct digital imaging apparatus. 



[0005] [0005] 

xV^/MS^SSl^T^p^¥ The following points of view are mentioned as 

M&WrfcMir&$\&kLXlSk<D£ an advantage with respect to the analog 

5&/&>5 s #{f hti&o ~tt£t>h, 7 photography technique of a digital imaging 
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^"CifeSo tit, W&T&tfrftL 



apparatus. 

That is, they are enlargement of the acquisition 
information by the formation of film less, and a 
picture processing, databasing, etc. 
Moreover, an instantaneousness is mentioned 
as an advantage with respect to the indirect 
digital imaging apparatus of a direct digital 
imaging apparatus. 

It is useful that a photographed image can be 
displayed on that spot in the medical field which 
requires urgency. 



[0006] 



[0006] 

However, since the dark current used as the 
cause of a noise exists in a two-dimensional 
solid state image pickup device, imaging time of 
a solid-state image pick-up cannot be enlarged 
recklessly. 

For this reason, conventionally, an exchange of 
a radiation generator and a signal is performed 
and the image-pick-up timing of radiation 
exposure and a solid-state image pick-up is 
synchronized. 



[0007] 



[0007] 

(1) After initializing a solid-state image pick-up 
and completing this to the image-pick-up 
request signal from a radiation generator 
specifically, sending an image-pick-up 
preparation-completion signal to a radiation 
generator. 

After the irradiation time beforehand set as the 
radiation generator elapses, and radiation 
exposure is completed, an irradiation 
completion signal is sent to a solid-state image 
pick-up from a radiation generator, a solid-state 
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z f~^(D\ajiW\{ / f^'tW\W : ^:~- image pick-up completes an accumulation 
K£r^T~t~<5 0 operation, an operation mode is moved to an 

output operation of image data. 



[00081 

itmftM&mnxmmznm 

<5 0 



[0008] 

(2) Or in an interface without the output of an 
irradiation completion signal, measuring time by 
a solid-state image pick-up, an accumulation 
operation is completed after the irradiation time 
set as the radiation generator, and passage 
between substantially simultaneous, it moves to 
an image data output operation. 
Thus, the radiation image is acquired. 



[00091 



[0009] 



[&mW&:L&*>ttZ>mM] [PROBLEM to be solved by the Invention] 

LfrLfe&b* ±.fd.$£3fc$lXl*S.£k However, there is a fault which is listed to below 
Tl^tf Z>ffitetK&7!)*fo2)o in the above-mentioned prior art example. 



[0010] 

m^Ltc ( 1 ) (DM£ K i&ttH 

^mm^mtt^xmn 

7-j±bLxmmi-z>&gfr&<o, r 

ztM£k\,xmm&& 

K%^btix^z>ijLM%i&ttm 



[0010] 

In the case of (1 ) mentioned above, an interface 
is complicated, in order that a radiation 
generator may be led and may control a 
solid-state image pick-up, it is necessary to 
build a radiation generator and a solid-state 
image pick-up as one system. 
This leads to enlargement * complication of an 
apparatus. 

Using is difficult for this to portable radiography 
apparatus, such as imaging in the 
vehicle-mounted radiography apparatus mainly 
used for the mass screening, or a bedside. 



[00111 
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^fc. ml^.htc(2) (DWi^icH^ Moreover, in the case of (2) mentioned above, 

1&^%&B^$&T&1&^B^&$£ since the radiation-exposure completion cannot 

Mt^P^MW^M^s^lMi^ti take the synchronization by the radiation 

TV^l^fcftu generator and a solid-state image pick-up, it is 

It^^TLTV^CQ^^fiE^ti/^ not guaranteed whether really radiation 

\i\ iztis fobfaCtbl5k$tiB$££. exposure is completed. 

^fiOjfcltJ8IR8l+NFHOfi'bo Moreover, after foreseeing the unevenness in 

#£JLfleLfc±T\ the radiation-exposure time of a radiation 

^:ltO^®B^KSr^x.5J:5(ci" generator beforehand, though only the storage 

SirLTfc* Sfi&fi^KlB*© time which provides this is given, it will be 

;&!t/M£gM©#tt£f+$'J necessary to measure and correct the 

K3Ei~5iftll# s £C5o characteristics of each radiation generator at 

MW£WfA&£.V,Z>fttiil'fttij]& the time of apparatus installation. 

ti%W&7 : ^#\zfotfaWM\Z-£Z) Moreover, the noise component by a dark 

/4^f$ftti^ft\z.tfM&th&^ current will be added to the image data to which 

kkt£ : £>o t$bfcfettc$ : f0kfflfttti*f only a part for useless accumulation to arise is 

m^McMB^^MM, *>5V^ outputted too much. 

fiH^JS^^S^Sy^iS^^^ Furthermore, it is necessary to acquire 

1&$ffaM$Wi\Z^Wi\zT&ffi~f : & radiation-exposure time from the radiation 

i&H^fc 1 ^ 1&^$k$&&^\SLk(D generator side or the control terminal of a 

>{y?7x- *©3l$tffc^ fc5V^ solid-state image pick-up beforehand before 

nm^Ktt-f 5JftfEWS;bL££ radiation exposure. 

£C$*5wi:£:#:5 0 Complication of an interface with a radiation 

generator, or the operation with respect to an 
operator is made to produce troublesomeness. 

[0012] [0012] 

[£W©aft]#$SW©Bfttt, [The objective of invention] 

Wc$ffi<Dffl$ftftf&&&[&i m Z>Zk Objective of the invention is monitoring the 

t\ Mc^BMM^^^>^^lWr irradiation state of a radiation, and judges 

wti{^<to"CjKctt^#^^S radiation-exposure timing, the connection with a 

©!M^^ffi£lOLi~5^.£"^ tfc radiation generator is simplified or become 

kt1&%{k$&Wk<D&1$i%:tSi1fcik unnecessary by altering the operating state of a 

foSV^i^FUffcU JLojS&ttHfig radiation photographing means by this, and it is 

$bWlM\JzWi&W}ft%*i$&ki~ in providing the digital radiography apparatus 

5xV^/^tt^Si^l£fi£r$§ which enables the image-pick-up operation 
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$k~i~&^k\zfc>Z) 0 which synchronized with radiation exposure. 

[0013] [0013] 

[»HS:<S¥*"t"5fc»©¥ai [MEANS to solve the Problem] 

-tfiW:M$:M¥k't & In the radiation image-pick-up apparatus which 
fc*©¥S±l/t, tt¥ttfclSfcW this invention considers it as the 
mZM^LXmi^&mZl&M^ above-mentioned SOLUTION OF THE 
Sft^fit^v^T.^J^tcBB INVENTION, irradiates a radiation to a 
S&titc—llkttWii&^^fcbtZi) photographed object, and acquires an image, 
tk%tf&$BL$L^8tb, ^Jtt/M&f the radiation photographing means which is 
^fs£^ttii~5^:t^lt^tt}¥J& made of a two-dimensional image sensor 
ksMiti&ttiLfttfcki%kMk$ftM arranged the form of a matrix, radiation 
SrWBff^SSfcWiUflBIt^^^^ detection means to detect a radiation-exposure 
¥*\$i^fkks mti^lWfl^^mti state, the radiation-exposure timing judgment 
^tt^S^¥lxO®]f^^t^^r^ means which judges said radiation-exposure 
li^£ffl®}ffl®t^fkk* &MHm~i~ state which detected, actuation control means 
&^k&WMki-%1fr%iBWiW^ to alter the operating state of said radiation 
fi£SH&i"5 1 b©*Cfc5o photographing means by said judgment, these 

means are comprised. 

The radiation image-pick-up apparatus 
characterized by the above-mentioned is 
provided. 

[0014] [0014] 

mtiik^^^M^^V^^ Moreover, said radiation-exposure timing 
¥U(6fr¥®i3:* WitiLtk&i1&kMk$ft judgment means alters the operating state of 
ffid^Sfcl^fiSltro^T-CfoS^ said radiation photographing means into an 
¥WUti§^fi, BlftLflMftfflffl image data output possible state from an 
^4ftt£«£^ ffifEJ&ltJ&St&^S accumulation state by said actuation control 
©SM^^flS^ W^tt^MfrhW means, when it is judged that said 
$cr^-9\fttl pT^iKffi^^Mi" radiation-exposure state is the completion of 
6, ^kZ^WLk-tZWc^mUIML radiation exposure. 

3£fi"t?fc&5o It is also the radiation image-pick-up apparatus 

characterized by the above-mentioned. 
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[0015] [0015] 

£fc, mtil&M^fflfriP^Vsl? Moreover, said radiation-exposure timing 
¥U$r^l£f±. fufE^WIIM^ judgment means alters the operating state of 
l*cDiM1^$*#\ Mt%i$kMkif$ said radiation photographing means into an 
ba^k^lWtLfc^&t^ tntiMW) image-pick-up state from an image-pick-up 
¥lx(d<t^^ luf2^tt^S^¥^: ready state by said actuation means, when the 
<DW){ J E$;'B&, Wt&^timVtWfr operating state of said radiation photographing 
kfi&^ffi^^HU ftStllfiB means judges it as the time of a 
^^T^t^lWiLtc^Mu- iztts fu radiation-exposure start, when it is judged as 
fEIgtb^lxfCcfc^ ffjfE&Jht'/^flt the time of the radiation-exposure completion, 
fc¥S©Slf£ fi&tfcffi the operating state of said radiation 
frbWW.'f— PttiJl pTf^^fil^ photographing means is altered into an image 
5s ;i££:*RM&£"t" 5 Silt data output possible state from an 
^S1feSfE~C 1 b&5o image-pick-up state by said actuation means. 

It is also the radiation image-pick-up apparatus 
characterized by the above-mentioned. 

[0016] [0016] 

Jfc, ^^^<Dl&f$WiWt^jjfe Moreover, the radiation image-pick-up method 

fi> IM1^fS^W#;i£rlli~5 of this invention is set to the image-pick-up 

^L^M^^^^tzMW^M^i^ method of the radiation image-pick-up 

WL%^ttcWLtfiWkM&^W<nWi apparatus equipped with the radiation 

^^"fed&t^T. 2fclt>^©fl8iH" photographing means using the image sensor 

fti?rSlt5wit\ WiMtfaM which requires a switching of operating state, 

It^^^rWRfrL* wtUc<fco radiation-exposure timing is judged under 

TSfjfS^lti^S^^I^Wif]^^ monitoring the irradiation state of a radiation, by 

M&&H-fZ>^bT*s SfcltiUflBIt altering the operating state of said radiation 

kWlMLfcM^Wlif&ftftoZk photographing means by this, the 

&ffiWk^£l3k%i$kWi$Lj3$k*X: image-pick-up operation which synchronized 

fc<5 0 with radiation exposure is performed. 

It is the radiation image-pick-up method 
characterized by the above-mentioned. 

[0017] [0017] 

imMomMmm] [EMBODIMENT of the Invention] 
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l©HJ6W£*T\#3gW© [IstExample] 
^lro^^J^rEIEfCig^^-r, Hereafter, 1st Example of this invention is 
i¥&EB(£ift^i"<5 0 demonstrated in detail based on drawing. 



[00181 



[0018] 

FIG 1 showed the outline of the radiography 
apparatus by 1st Example of this invention. 



[0019] 

mitc&^T, iofi#c£f$iii£ 



<5 0 



[0019] 

In FIG. 1, 10 is the radiation source which can 
emit radiation 11a form of a pulse. 
The lamp voltage of ON * OFF the radiation's 
pulse's and radiation Gennai's radiation vessel 
and a tube current are controlled by the 
radiation control means 13. 
Radiation 11 emitted by the radiation source 10 
permeates the photographed object 12 which is 
the patient who becomes a diagnostic target, 
radiation 11 is irradiated to the fluorescent 
material 20 converted into a visible light. 
At this point, radiation 11 which permeates a 
photographed object 12 differs in a transparent 
amount by the bone inside a photographed 
object 12, or the existence of a size, a form, and 
a lesion of internal organs, those image 
information is included. 

This radiation 11 is converted into a visible light 
by the fluorescent material 20, and is irradiated 
to the radiation photographing means 22 as an 
image information light 21. 



[0020] [0020] 

^X&ikLXfoif SSfcltHfll^ The radiation photographing means 22 which 

^J£:22fi^ fir ^U^SE^J^ti/c^ mentions as an example here is made of two or 

WL&ftW^&M^frbtiy) ^ fifcif more optoelectric transducers arranged by the 
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matrix, the image information light 21 is 
converted and accumulated in an electrical 
signal, it outputs as a digital picture signal 
through A/D converter 26. 
Moreover, as for the radiation photographing 
means 22, imaging time, the actuation method, 
etc. are controlled by the actuation control 
means 25. 



[0021] [0021] 

|gft)$y^¥S25fi, jjkki Moreover, as for the actuation control means 
&M&<DffltbbWL$fi1&Witill^gt 25, the radiation control means 13 and a 
220M^W)i / £(DTMpfi l \plMirZ> synchronizing-signal line are connected so that 
£o\cWc$ffiifflffl^®ll3kWl%l the start of radiation exposure and the start of 

an image-pick-up operation of the radiation 
photographing means 22 may synchronize. 



[0022] 

02tta[*n6»«¥a22o«fig 

gl2{CjoV^rSll~S33f±)fe€ 

^mUiM^DX^LX\^^ 0 Cll 
~C33fiSSJfl= 3 l''7*l'iK Tl 

yi/^mmmxhv, zti^tixj 

yfSWs, SWg^LX±^tm 
^^Sll-S33WGm@(- 
&m$ftX\<^ 0 Xjy^SWsfc 
4>s<-?&lfrLX, ^^SW 

gtiU&\zmW}mm^&25(D-' 

Uxh^Vy^y^mm^RF 
WfiSWg^oN, -t©ft!i©©3W 



[0022] 

FIG. 2 is showing the whole circuit diagram 

which shows the composition of the radiation 

photographing means 22. 

S11-S33 shows the lower electrode side by an 

optoelectric transducer, and is showing the G 

and upper-electrode side by D in FIG. 2. 

The condenser for accumulation and T11-T33 

of C11-C33 are TFT(s) for transmission. 

Vs is a power source for read-out, vg is a power 

source for refreshes. 

It connects with G electrode of all 
optoelectric-transducer S1 1 -S33 through 
Switches SWs and SWg, respectively. 
As for Switch SWs, Switch SWg is connected to 
the refresh control circuit RF which is one part 
of the actuation control means 25 directly 
through the inverter, it controls so that SWg 
turns on a refresh period and SWs turns on ON 
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and another period. 



[00231 

m l x & tu m M m in % \ - <t o -r 



[0023] 

1 pixel comprises an optoelectric transducer of 
a piece, a condenser, and TFT, the signal output 
is connected to the integrated circuit IC for a 
detection by the signal interconnection SIG. 
Since the two-dimensional area sensor of this 
Example is simple, a total of nine pixels are 
divided to three blocks, a 3-pixel output is 
simultaneously transmitted per block, it is 
outputted in order through this signal 
interconnection by the integrated circuit for a 
detection. 

Moreover, 3 pixels of 1 block are arranged in 
lateral direction, each pixel is arranged 
two-dimensionally by arranging 3 blocks 
perpendicularly in order. 



\Q>Q>2A\Z.Z.Xi^%W\X^.m\. 
i^5 0 44l±CTXM^titcT^> 

mm (vxTGmmktzir) , 43n 
±-fz>siNxr*j&&titcmmm , 

a -Si<DM'\>k¥mmMXM&Z 

AM-lt^a -Si<£>nJIc£>£ 

APiitJi, 4o\-tA\xm&.£frz> 



[0024] 

An operation of optoelectric-transducer 
S11-S33 currently used in this Example here is 
demonstrated. 

FIG 3 is showing the energy-band figure of the 
optoelectric transducer which shows a refresh 
operation and photoelectric-conversion 
operation of this Example. 
44 is the lower electrode (it is described as G 
electrode below) formed by Cr, 43 is an electron 
and the insulating layer formed in the hole 
copolymerization by SiN which blocks passage, 
42 is the photoelectric-conversion 
semiconductor layer formed with i layers of 
intrinsic semiconductors of hydroxylation 
amorphous-silicon (alpha)-Si, 41 is the n-layer 
implantation blocking layer of (alpha)-Si which 
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^LTV^o blocks implantation of a hole in the 

[0025] photoelectric-conversion semiconductor layer 

^^^S&^^HCteDflttu G 42, 40 is showing the upper electrode (it is 

fHS0>®£ <D%ll)Wi±%\zJ:*) } J described as D electrode below) formed with Al. 

yuyi/^miWjtmM&m^t [0025] 

V^p "otDiM^SfoSo This optoelectric transducer has two operations 

of a refresh operation and a 
photoelectric-conversion operation by the 
method of impression of the voltage of D 
electrode and G electrode. 



[0026] 

^ten/141. il42^CioV^rM 

(ctt. DS«li(iGtSl:»U 

th&o /WinS4lj6*a& 

!42iC)fc^Att1-5^ 

Olcm^tl, /WiiS42£;f£ 
W)Um42b$&BM43(DRmfc 



[0026] 

In refresh operation (a), D electrode imparts the 
electronegative potential to G electrode, the 
hole shown by the black circle in i layer 42 is led 
to D electrode by an electrical field. 
Simultaneously, i layers of electrons shown with 
a circle white are implanted into 42. 
In n-layer 41 and i layer 42, the hole and 
electron of this Tokikazu section are 
recombined and eradicate. 
If this state continues time long enough, the 
hole in i layer 42 will be swept out from 42 i 
layers. 

In order to make it photoelectric-conversion 
operation (b) from this state, an electropositive 
potential is given to D electrode to G electrode. 
Then, the electron in i layer 42 is led to D 
electrode in an-instant. 

However, a hole is not led to 42 i layers, in order 
that n-layer 41 may work as an implantation 
blocking layer. 

A light will be absorbed if a light irradiates to 42 i 
layers in this state, an electronic * hole pair 
occurs. 

This electron is led to the D electrode 40 by an 
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electrical field, a hole transfers i layer 42 and 
reaches i layer 42 and insulating-layer 43 
interface. 

However, since it cannot transfer into an 
insulating layer 43, it stops in i layer 42. 
At this point, an electron transfers to D 
electrode, in order to transfer a hole to 
insulating-layer 43 interface in i layer 42, and to 
maintain the electrical neutrality in an element, 
an electric current flows from G electrode. 
Since this electric current corresponds to the 
electronic * hole pair produced by the light, it is 
proportional to the light which irradiated. 
If it will be in the state of refresh operation (a) 
again after maintaining a certain period 
photoelectric-conversion operation (b), the hole 
which stopped at 42 i layers will be led to D 
electrode as mentioned above, the electric 
current corresponding to this hole flows 
simultaneously. 

The amount of this hole corresponds to the total 
amount of the light which irradiated to the 
photoelectric-conversion operation period. 



[0027] 

fi(c)©«{a®42rt(C3f;— /v^s 

^m^-^Dm«4o^3i^ft^< 



[0027] 

However, the period of a 
photoelectric-conversion operation got long for 
a certain reason. 

When the illumination intensity of the light which 
irradiates is strong, although there is irradiation 
of a light, an electric current may not flow. 
Since many holes stop in i layer 42 like (c) and 
this is this hole, the electrical field in i layer 42 
becomes smaller, it is because the produced 
electron is no longer led to the D electrode 40 
and recombines with the hole in i layer 42. 
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When the irradiation state of a light varies in this 
state, an electric current may flow unstably. 
However, if a refresh operation is carried out 
again, the hole in i layer 42 will be swept out, in 
the following photoelectric-conversion 
operation, the electric current again proportional 
to a light is acquired. 

Moreover, it sets to the above-mentioned 
explanation, when sweeping out the hole in i 
layer 42 in a refresh operation, an ideal sweeps 
out all holes. 

However, it is also effective to sweep out the 
hole of one part. 

An electric current equal to the 
above-mentioned is acquired, and it is 
satisfactory. 

What is necessary is in other words, just not to 
be in the state of FIG.3(c) in the following 
photoelectric-conversion operation. 
What is sufficient is just to decide the period of 
the electric potential with respect to G electrode 
of D electrode in a refresh operation, and a 
refresh operation, and the characteristics of the 
implantation blocking layer of n-layer 41. 
Furthermore, in a refresh operation, there is no 
i-layer implantation of the electron of 42 with a 
requisite, the electric potential with respect to G 
electrode of D electrode is not limited to 
negative, either. 

When many holes stop at i layer 42, even if the 
electric potential with respect to G electrode of 
D electrode is an electropositive potential, it will 
be because the electrical field in i layer 42 is 
added in the direction which leads a hole to D 
electrode. 

It is not a requisite that the characteristics of the 
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implantation blocking layer of n-layer 41 can 
implant an electron into i layer 42 similarly. 
Moreover, since the photoelectric-conversion 
operation described here is equal to the 
operation which image-picks up a 
photographed objects radiological image in this 
Example, it is described as an image-pick-up 
operation below. 



[0028] 

3, sl~s3£Hia$BljQ£*l5o i~ 
St<E^TFT:Tll-T33i:^ 
>fy^Ml~M3*50NL"C^ii 

©DUSttGNDtfit/is (m 

Oi^Amp <D AJj *SB- fiGN 
fR]0#^yy U^/V ^ f&JflfHI&RF 
NL^7tm^^^^Sll~S33 



[0028] 

Next, an operation of the periphery circuit at the 
time of each operation is demonstrated. 
Hi is first impressed to control wiring g1-g3 and 
s1-s3 by shift registers SR1 and SR2 at the time 
of a refresh operation. 

Then, TFT:T11-T33 for transmission and switch 
M1-M3 turn on and conduct, d electrode of all 
optoelectric-transducer S11-S33 constitutes a 
GND electric potential (since the input terminal 
of the integral detector Amp is designed by the 
GND electric potential). 

The refresh (lambda) control circuit RF outputs 
Hi simultaneously, switch SWg turns on and G 
electrode of all optoelectric-transducer S11-S33 
will be in the state of a refresh operation. 



[0029] 

£)tm^§^S 1 1 ~S33©G 
^Sll-S33H)tm^®]^ 



[0029] 

Next, the refresh control circuit RF outputs Lo, 
Switch SWs turns on, and G electrode of all 
optoelectric-transducer S11-S33 constitutes a 
negative-electricity by the power source Vs for 
reading. 

Then, all optoelectric-transducer S11-S33 will 
be in the state of a photoelectric-conversion 
operation, condenser C11-C33 is initialized 
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simultaneously. 

Lo is impressed to control wiring g1-g3 and 
s1-s3 by shift registers SR1 and SR2 in this 
state. 

Then, TFT:T11-T33 for transmission and switch 
M1-M3 turn off, d electrode of all 
optoelectric-transducer S11-S33 becomes open 
in DC. 

However, an electric potential is maintained by 
condenser C11-C13. 



[0030] 

^Cll~C33tC^^$tl, Wtto 



[0030] 

If irradiation of a radiation is performed in the 
state of a photoelectric-conversion operation, 
the image information light converted by the 
fluorescent material will irradiate. 
The photo current which flowed by this image 
information light is accumulated in each 
condenser C11-C33 as a charge, after the 
irradiation completion of a radiation is 
maintained. 



[0031] 

£oTito^TFT;Tll~T13 > 
^'<5/9 L Ml~M3^aLTCll 

~ci3(c^fl$ti^df-^^llM^ 

SRI, SR2<Dfflm\M, C21~ 



[0031] 

In an image data output operation, the pulse of 
Hi is impressed to the control wiring g1 by a 
shift register SR 1 , it is TFT for transmission by 
the control pulse impression to control wiring 
s1-s3 of a shift register SR 2.; 
T11-T13 and the signal accumulated in 
C11-C13 through switch M1-M3 are outputted in 
order. 

The signal accumulated in C21-C33 is similarly 
outputted by control of shift registers SR1 and 
SR2. 
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[0032] 

tcit ^ ft & Jits ft. tik^MWM 

mm & <d m k ± frb n± tn 



[0032] 

If irradiation of a radiation was performed in the 
state of the photoelectric-conversion operation, 
the signal corresponding to a photographed 
object's 12 transparent radiation image will be 
outputted, when radiation exposure is not 
performed, and it is a photoelectric-conversion 
operation, the signal corresponding to the dark 
current sent out from the sensor is outputted. 



[0033] 

w&o ^mmmxm^^tk^m 

Uf^-Sll~S33(D(l£ mUlt, 97 

Lxmmtt^m'jr-tziw&z^ 
mx^m^mifrtiZo 



[0033] 

The operation read and thrown away without 
intervening A/D converter 26 is called empty 
reading by considering the signal corresponding 
to this dark current as an output. 
The dark current of optoelectric-transducer 
S11-S33 which comprises the radiation 
photographing means 22 used in this Example 
shows the characteristics which reduce 
exponentially as a function of the time from a 
refresh operation. 

Therefore, empty reading is performed in order 
to sweep out the charge by the dark current 
accumulated by the time the after a refresh dark 
current was stabilized. 



[0034] 

■tz> 0 ^X'54nmmmm^2 



[0034] 

Next, the timing chart of the actuation shown in 
FIG. 4 is seen, the procedure of imaging is 
demonstrated. 

54 is a signal with which the actuation control 
means 25 actuate the refresh control circuit RF 
here, 58 is showing the operating state of the 
radiation photographing means 22. 



[0035] 



[0035] 
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In addition, it sets to the operating state 58 of 
FIG. 4, an idle is in the state where the refresh is 
operated regularly, in order to avoid lapsing into 
the state of FIG.3(c) according to the dark 
current sent out from a sensor. 
The image-pick-up ready state as used in the 
field of this Example says the state where 
empty reading is operated, and the state where 
a state until radiation exposure is performed 
after that is said, and the image-pick-up state is 
performing the photoelectric-conversion 
operation accompanying radiation exposure 
mentioned above as the refresh operation 
mentioned above, and an image data output 
possible state shows the 

photoelectric-conversion operating state and 
the above-mentioned image data output 
operating state after the radiation-exposure 
completion. 



10036] [0036] 

fflf#E\ $^ftl2&&i^ When the operator judged that a photographed 

©Jt^^SriH^ftd*^ fltf^teijS object 12 was suitable for imaging, sending an 

ir&k^lWtLtcWJ^ Scl+ISHBIt indication of an observation and an operation 

/J?^^14^rJf i~ 0 etc., it presses the radiation-exposure button 

14. 

[0037] [0037] 

SfcltJil^J^P¥Sl3H, Wc^iBM The radiation control means 13 will transmit the 

lft/K^^14/^fb(£>f§ -^*50£r$|£n image-pick-up request signal 51 to the actuation 

i~Zks mW)M'M^&25icMWL control means 25, if signal 50 from the 

-^5l£ri^lai~<5o radiation-exposure button 14 is detected. 



[0038] [0038] 

IEftf|f!J^¥S25f±, HH&I?3jcfi The actuation control means 25 will carry out 
^5l£gfti"5^ J&ltill§& the refresh operation of the radiation 
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photographing means 22, if the image-pick-up 
request signal 51 is received. 
After carrying out an empty reading operation of 
the fixed number of times, the imaging 
preparation-completion signal 55 is transmitted 
to the radiation control means 13 at the same 
time it makes the radiation photographing 
means 22 move to the imaging operation. 



[0039] 



[0039] 

The radiation control means 13 will radiate 
radiation 11 from a radiation source 10, if the 
image-pick-up preparation-completion signal 55 
from the actuation control means 25 is 
detected. 

In FIG. 4, 53 is showing the output state of 
radiation 11 radiated from a radiation source 10. 



[0040] 



[0040] 

As for the radiation control means 13, 
integrating value of the output from the photo 
timer 15 reaches a threshold-value (fixed 
accumulation radiation dose), or passage of the 
radiation-exposure time beforehand set as the 
radiation control means 13 completes 
irradiation of radiation 11. 



[0041] 

j»H8*f*^:^J»r¥®24fcy 



[0041] 

In the meantime, the radiation detection means 
23 are monitoring radiation 11, it is real_time to 
the radiation-exposure timing judgment means 
24, and the output corresponding to an 
irradiation radiation dose is outputted to it. 
As for the radiation detection means 23, it is 
desirable to use more thone from the irradiation 
range of radiation 11 being limited by the 
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imaging part, the imaging physical position, etc. 
Moreover, the radiation detection means 23 
may provide a detector independently of the 
radiation photographing means 22, it may 
comprise and use the pixel for a detection on 
the radiation photographing means 22. 
Moreover, in FIG. 1, the photo timer 15 and the 
radiation detection means 23 are arranged 
before and behind the radiation photographing 
means 22, respectively. 

However, the photo timer 15 is not also not the 
thing to limit to this but a not necessarily 
required component. 



[0042] 



[0042] 

The radiation-exposure timing judgment means 
24 will judge it as what irradiation of radiation 11 
completed, if the signal from the radiation 
detection means 23 is less than a fixed 
threshold-value, the radiation-exposure 
completion detection signal 57 is outputted to 
the actuation control means 25. 



[0043] 

J»Ttfe*n«*57««1-5^ 



[0043] 

The actuation control means 25 will complete 
an image-pick-up operation of the radiation 
photographing means 22, if the 
radiation-exposure completion detection signal 
57 is received, it is made to move to an image 
data output possible state. 
It is because there is no need that having 
changed into the image data output possible 
state here not necessarily outputs image data 
immediately after the completion of radiation 
exposure. 

However, if S/N aggravation of the image output 
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H^Ll \ by accumulation of a dark current is considered, 

it will be desirable to output image data 
immediately after the radiation-exposure 
completion. 

[0044] [0044] 

ttiJl&titcmWf— A/D The outputted image data is outputted by A/D 

W^^2&K^0 s f^\/9A^ 1 f^ 9 converter 26 as a digital data, it stores in 

(bLTtti^^tK STFiSr&^^K memory units, such as a hard disk which is not 

x^^^^f£lEI§{8^f£ti£ illustrated, it displays as imaging with a display 

ti.^mW^XoX^tLX device. 

[0045] [0045] 

£33^ 2fcHJ£#!l©#^!fef3\ In addition, it may comprise each means of this 

5lt^<^P^ttfefraStH]S&^rJl^ t - Example combining the logic circuit known well 

ii ^-frTffj^LT^&V^l^ conventionally, it is good also as composition 

^unytV- ^kW^rfvlfyJ* controlled by the microcomputer and a control 

izXmm-rmf^tLXh^ \ program. 

[0046] [0046] 

[^2©HiSfe^J]o-3v^T, *B [2nd Example] 

$fl<D$$2<D^M$l$:Wi\5 f^S<5 It continues, 2nd Example of this invention is 

vvt^ f¥^ffl{ctftK"t*So demonstrated in detail based on drawing. 

[0047] [0047] 

05fi* #$&W<D%2<DM1fc&Uz FIG. 5 showed the outline of the radiography 

JzS^ttll^i^ ftO|S^£^ apparatus by 2nd Example of this invention. 

[0048] [0048] 

^KD^MMt(DM^tLX(D^ The difference as composition with 1st Example 

VMi, fk%tf&fflffl^fkl3kMWl is the point of view that the synchronizing-signal 

r&y$P¥l£2 5{£|pI$Hf 7HS#$6c line is not connected to the radiation control 

ii^£JxTV^t^*Cfc5o means 13 and the actuation control means 25. 
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[0049] [0049] 

^zm6\C7T;-tmW}^4V^VM Next, the actuation timing chart shown in FIG. 6 

£r#fi8L % Jltj^<D#Ji[I£rtft^"t" is seen, the procedure of imaging is 

<5 0 demonstrated. 



[0050] 



[0050] 

The time of the power source of an apparatus 
being switched on, or when the last image data 
after imaging is outputted, the actuation control 
means 25 carry out the refresh operation of the 
radiation photographing means 22. 
After carrying out an empty reading operation of 
the fixed number of times, maintaining the state 
where the dark current was sent out is 
continued. 

It is made to move to the image-pick-up ready 
state with which radiation exposure was 
equipped. 



[0051] 



[0051] 

Next, when the operator judged that a 
photographed object 12 was suitable for 
imaging, sending an indication of an 
observation and an operation etc., it presses 
the radiation-exposure button 14. 



[0052] 



[0052] 

The radiation control means 13 will radiate 
radiation 11 from a radiation source 10, if signal 
50 from the radiation-exposure button 14 is 
detected. 



[0053] [0053] 

SxitiBMfcffl¥&23tt, tk^Bl The radiation detection means 23 are 

l^Kltfc^ flB&rSfrJtiUS monitoring radiation 11, it is realjime to the 

K^fc\Jz.\ti?)%1&ftiWkfflM&4 radiation-exposure timing judgment means 24, 
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VyyV$fc^-%k.24\0)T 41* and the output corresponding to an irradiation 
trt±l^"t"5o radiation dose is outputted to it. 



[0054] 

im m mx *>r5 m ^® 2 

ttiH 1 1 <d mtw m teztitchco 
\t #5 6 zmwi m m 2 5 K M 



[0054] 

The radiation-exposure timing judgment means 
24 will judge it as that by which irradiation of 
radiation 11 was started, if the signal from the 
radiation detection means 23 exceeds a fixed 
threshold-value, the radiation-exposure start 
detection signal 56 is outputted to the actuation 
control means 25. 



[0055] [0055] 

mW}ffl'M^&25li, The actuation control means 25 will complete 

^^o^^0'f^-^'56^r$'fa the image-pick-up ready state of the radiation 

photographing means 22, if the 
radiation-exposure start detection signal 56 is 
received, it is made to move to an 
image-pick-up state. 



[0056] 

<5o 



[0056] 

After that, as for the radiation control means 13, 
integrating value of the output from the photo 
timer 1 5 reaches a threshold-value (fixed 
accumulation radiation dose), or passage of the 
radiation-exposure time beforehand set as the 
radiation control means 13 completes 
irradiation of radiation 11. 



[0057] [0057] 

^<D^,1&$fi1fcMtt#4$>#W At this point, the radiation-exposure timing 

»f¥S24H, SfcJHH*lttl¥®2 judgment means 24 will judge it as what 

3j$^©ff -^ s f£^©B81tt£rT0 irradiation of radiation 11 completed, if the 

Wcktl&lltDMki&ffeTLIZ signal from the radiation detection means 23 is 

fc©£¥U»rU ttiM/H7l less than a fixed threshold-value, the 
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$Rin-%-57%MW]$\'M^%k25\Z radiation-exposure completion detection signal 

^j-b"Ci±S^i"5 0 57 is outputted to the actuation control means 

25. 

[0058] [0058] 

mW]W$}^&25^ #cttH.TO The actuation control means 25 will complete 

$f-T^£fHl -^-57£r5c:'fl -t&h s an image-pick-up operation of the radiation 

#ctJI§M3M£22cDMiW£ photographing means 22, if the 

^l-TUx M'fe-r — fttiJl "Til^ radiation-exposure completion detection signal 

Wk^Wft £-fr<5 0 57 is received, it is made to move to an image 

data output possible state. 

[0059] [0059] 

^(DltiXD^j&Mft. i^n^KO Other constituent elements and an effect are 

HJSl^J tWiffi'Cfo&o the same as that of 1 st Example. 

[0060] [0060] 

[3?3©H{fe#J]o^-T, [3rdExample] 

Wcol&StDMMtyl&WiWifcM^ It continues, 3rd Example of this invention is 

V^T* f£#ffl(<iIftl^'t~<5o demonstrated in detail based on drawing. 

[0061] [0061] 

H7(±, #3§^<D^3©Hi£#!nc FIG. 7 showed the outline of the radiography 

£ZtkfoBWiB^W(Dffltti&&^ apparatus by 3rd Example of this invention. 

[0062] [0062] 

^l(DMMMt<D^f^.tVX(D^ As for the difference as composition with 1st 

l^fiU #ctt$M&ffi¥lx23/$S:7;*-h Example, the radiation detection means 23 

?-f-vl5cD;|$tE&rie;Mx.-tjo have the function of the photo timer 15, the 

y^rY^^(-^lb\tWL^h^X\^ photo timer 15 is a point of view which is not 

&v\&"C&5o established. 

[0063] [0063] 

^l^HSfc^JirP^fcfglf)^? Refer to FIG. 4 for an actuation timing chart like 

>^IEMilH43:#flBLx Sti^©^ 1st Example, the procedure of imaging is 
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demonstrated. 



[0064] 



[0064] 

When the operator judged that a photographed 
object 12 was suitable for imaging, sending an 
indication of an observation and an operation 
etc., it presses the radiation-exposure button 
14. 



[0065] [0065] 

#tW$lf|!iJ$P¥J§:13te, WcftBffi The radiation control means 13 will transmit the 

tt?tf Z'slAfrb?)^ -^-50£r$?£n image-pick-up request signal 51 to the actuation 

1rZ>b. mWiMM^^25\cMW control means 25, if signal 50 from the 

ll^ffiT? 5 l£r^{g"3~<5 0 radiation-exposure button 14 is detected. 



[0066] 



[0066] 

The actuation control means 25 will carry out 
the refresh operation of the radiation 
photographing means 22, if the image-pick-up 
request signal 51 is received. 
After carrying out an empty reading operation of 
the fixed number of times, the imaging 
preparation-completion signal 55 is transmitted 
to the radiation control means 13 at the same 
time it makes the radiation photographing 
means 22 move to the imaging operation. 



[0067] 

^&25frb<Dnmm^Tit-% 

V^T53ttJjclti»iKlOJ;«5»clt§ 



[0067] 

The radiation control means 13 will radiate 
radiation 11 from a radiation source 10, if the 
image-pick-up preparation-completion signal 55 
from the actuation control means 25 is 
detected. 

In FIG. 4, 53 is showing the output state of 
radiation 11 radiated from a radiation source 10. 
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[0068] 

The radiation detection means 23 are 
monitoring radiation 11, it is real_time to the 
radiation control means 13 and the 
radiation-exposure timing judgment means 24, 
and the output corresponding to an irradiation 
radiation dose is outputted to them. 



[0069] 

ft) Jc^-fS.&Sv^i, »*fiSI 



[0069] 

With the radiation control means 13, integrating 
value of the output from the radiation detection 
means 23 reaches a threshold-value (fixed 
accumulation radiation dose), or passage of the 
radiation-exposure time beforehand set as the 
radiation control means 13 completes 
irradiation of radiation 11. 



[0070] 



[0070] 

Moreover, in the radiation-exposure timing 
judgment means 24, if the signal from radiation 
detection means is less than a fixed 
threshold-value, it will be judged as what 
irradiation of radiation 11 completed, the 
radiation-exposure completion detection signal 
57 is outputted to the actuation control means 
25. 



[0071] [0071] 

ffiW}ft\@i^8t25\$ s Wckf&Mkt The actuation control means 25 will complete 

$FT^£fl{f -^57£rSfif 1"Z>k* an image-pick-up operation of the radiation 

l&^BM^^fDMW)^ photographing means 22, if the 

H7U Hl^-r ^-^tb^^tS^ radiation-exposure completion detection signal 

fB^^tfcSitSo 57 is received, it is made to move to an image 

data output possible state. 



[0072] 



[0072] 



8/21/2003 



34/47 



(C) DERWENT 



JP11-151233-A 



THOMSON 

mmmmmj^^mimmmm * 

DERWENT 



■^(DftLiDffii&^ft, i^m fi^l© Other constituent elements and an effect are 

HJ£$J£|p]i!T*&5o the same as that of 1st Example. 

[0073] [0073] 

[#4©^ifi0!J]o-3v>-C, [4th Example] 

(8©&4©$IJfeflJ&l2iinc3f-3 It continues, 4th Example of this invention is 

V^Tx I£lffl{£!&^i-<5o demonstrated in detail based on drawing. 

[0074] [0074] 

$l8\tt%i$M(DW,4<DM1fc$ttc£ FIG. 8 showed the outline of the radiography 

5MtllSt^^g<£> : 1I;B££^L apparatus by 4th Example of this invention. 



[0075] 



[0075] 

This Example is the same as 2nd Example 
without a synchronizing-signal line. 
However, as for the difference as composition, 
the radiation detection means 23 have the 
function of the photo timer 1 5, the photo timer 
15 is a point of view which is not established. 



[0076] 

^/|2]OT6£#f$U 



[0076] 

Wif^f 5; Refer to FIG. 6 for an actuation timing chart like 
ks&(D^ 2nd Example, the procedure of imaging is 
demonstrated. 



[0077] 



[0077] 

The time of the power source of an apparatus 
being switched on, or when the last image data 
after imaging is outputted, the actuation control 
means 25 carry out the refresh operation of the 
radiation photographing means 22. 
After carrying out an empty reading operation of 
the fixed number of times, maintaining the state 
where the dark current was sent out is 
continued and it is made to move to the 
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image-pick-up ready state with which radiation 
exposure was equipped. 

10078] [0078] 

3fc{^ flMHi, fc££#12£tfBJ& Next, when the operator judged that a 
IM^fe Tj^^^ft/J^ photographed object 12 was suitable for 
lz.Mi~Z>k¥ilWrLtc$£ltZ.^ imaging, sending an indication of an 

B§# : hJ^>'145rtfi - o observation and an operation etc., it presses 

the radiation-exposure button 14. 



[0079] [0079] 

tkkiBMW^l3li^^iBM The radiation control means 13 will radiate 

ffitf?l/14frtb<D{t-%-50 : $:%k$ii radiation 11 from a radiation source 10, if signal 

•f&b, WzMBW-lO&'Oljkfri^l 50 from the radiation-exposure button 14 is 

l£#clt-f5 0 detected. 



[0080] 



[0080] 

The radiation detection means 23 are 
monitoring radiation 11, it is real_time to the 
radiation control means 13 and the 
radiation-exposure timing judgment means 24, 
and the output corresponding to an irradiation 
radiation dose is outputted to them. 



[0081] 

#t m 1 1 <d m m tm *&§ tt^t <o 



[0081] 

The radiation-exposure timing judgment means 
24 will judge it as that by which irradiation of 
radiation 11 was started, if the signal from the 
radiation detection means 23 exceeds a fixed 
threshold-value, the radiation-exposure start 
detection signal 56 is outputted to the actuation 
control means 25. 



[0082] [0082] 

i2Sb$iJW¥S25fi, 1&MBM%i The actuation control means 25 will complete 
\fe&imT}56& i !§:i1S~t : bt^ the image-pick-up ready state of the radiation 
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Wc^M^^22(D^n photographing means 22, if the 
$$I£r#t-7Lx radiation-exposure start detection signal 56 is 

-tt<5 0 received, it is made to move to an 

image-pick-up state. 



[0083] 



[0083] 

After that, as for the radiation control means 13, 
integrating value of the output from the radiation 
detection means 23 reaches a threshold-value 
(fixed accumulation radiation-exposure dose), 
or passage of the radiation-exposure time 
beforehand set as the radiation control means 
13 completes irradiation of radiation 11. 



[0084] 



[0084] 

At this point, the radiation-exposure timing 
judgment means 24 will judge it as what 
irradiation of radiation 11 completed, if the 
signal from the radiation detection means 23 is 
less than a fixed threshold-value, the 
radiation-exposure completion detection signal 
57 is outputted to the actuation control means 
25. 



[0085] [0085] 

&SjiBI$¥S25fi, M&ilfcMkt The actuation control means 25 will complete 
^Tt&7fflfH-^57&r5i:'fB-t" an image-pick-up operation of the radiation 

#cWid»ife¥a22©»fctbfls& photographing means 22, if the 

^•TUs Hj^-r'— ^tU^JRTtS^ radiation-exposure completion detection signal 

M^-Wii^^^o 57 is received, it is made to move to an image 

data output possible state. 



[0086] [0086] 

J:(D$L<Dffij$M\$^ fEJfU"£jg2(D Other constituent elements and an effect are 
'MWL$\tWi$k~C& : 5>o the same as that of 2nd Example. 
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[0087] 



[0087] 



[ADVANTAGE of the Invention] 

As mentioned above, as demonstrated, 
according to this invention, radiation-exposure 
timing is judged under monitoring the irradiation 
state of a radiation, the connection with a 
radiation generator is simplified or become 
unnecessary by altering the operation state of a 
radiation photographing means by this, and the 
image-pick-up operation which synchronized 
with radiation exposure can be performed. 



[0088] [0088] 

l£tc^ ^ttlS^ttJ^l&t^ 7jrb& Moreover, since a photo timer is omissible by 

<4~?— (D'$t @ Sr^ta$-&5w<t}c making radiation detection means serve as the 

X'O, yirY^^-^^^^^-t^t role of a photo timer, a system is simplified. 



[BRIEF DESCRIPTION OF THE DRAWINGS] 



ll] [FIG. 1] 

^^$J\<D%bl(D'M%&$\\z.io\i1i<b It is the schematic diagram of the radiation 

Wtki$kM i£i£fi© SJBS- 121 image-pick-up apparatus in 1st Example of this 

<5 0 invention. 

im2] [FIG 2] 

^W^lR^^^co^^lr^-f"^ It is the whole circuit diagram which shows the 

ffIUJ§[§j"Cfo2)o composition of a radiation photographing 

means. 

[03] [FIG. 3] 

^flliS^^-f-O&iMl^litCio It is an energy-band figure in each operating 
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state of an optoelectric transducer. 



[04] [FIG 4] 

&&&<Df&l]kTfflS3<D%1foW It is a timing chart in this invention 1 and 3rd 

£*5ttS*>f5:^iaT?ife3o Example. 

[05] [FIG 5] 

#35!5l©B20>Sli60!lf::i3tt5 It is the schematic diagram of the radiation 

SWtflSJR&Stt©#IEIfcl2|-efc image-pick-up apparatus in 2nd Example of this 

<5 0 invention. 



[06] [FIG 6] 

&&Wl<Dfli2RTff&4<D%1foW It is a timing chart in this invention 2 and 4th 

{cfc#3*>f5:^ia-Cfc5o Example. 

[07] [FIG 7] 

#&W©&3©^ifi0!Mc:iolt'5 It is the schematic diagram of the radiation 

^ttt^lR^ISHcDlgiiB&H-efc image-pick-up apparatus in 3rd Example of this 

<5 0 invention. 



[08] [FIG 8] 

*^WOf|4ro§IJS^J^*3Jt5 It is the schematic diagram of the radiation 

1&Mt@kM$L'£Wt<Dffi,Wfemx*h image-pick-up apparatus in 4th Example of this 

<5 0 invention. 
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Radiation-exposure timing judgment means 


53 
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Actuation control means 


55 
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A/D converter 
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40 


58 




D electrode 






41 



Implantation blocking layer 
42 

Photoelectric-conversion semiconductor layer 
43 

Insulating layer 
44 

G electrode 
50 

Irradiation SW signal 
51 

Image-pick-up request signal 
52 

Photo timer output integrating value 
53 

Radiation output 
54 

Driving signal 
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55 

Image-pick-up preparation-completion signal 
56 

Irradiation start detection signal 
57 

Irradiation completion detection signal 
58 

Operating state of a radiation photographing 
means 
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[05] 



[FIG 5] 




[06] 



[FIG. 6] 
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50 irradiation SW 
52-phot timer output 
Threshold-value 

53 radiation output 

54 driving signals 

56 irradiation start detection signal 

57 irradiation completion detection signal 

58 operating state 

— Empty reading 
Image-pick-up ready state 

— Refresh 
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[07] 



[FIG 7] 
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Derwent shall not in any circumstances be liable or responsible for the 
completeness or accuracy of any Derwent translation and will not be liable for any 
direct indirect, consequential or economic loss or loss of profit resulting directly or 
indirectly from the use of any translation by any customer. 

Derwent Information Ltd. is part of The Thomson Corporation 

Please visit our home page: "WWW.DERWENT.CO.UK" (English) 

"WWW.DERWENT.COJP" (Japanese) 
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